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(57) Abstract: The invention provides materials having spectral characteris- 
tics, light resistance, solubility and thermal decomposition characteristics suit- 
able for DVD-R recording, more specifically, squarylium-metal complexes rep- 
resented by the general formula (I): (I)wherein R 1 and R 2 are each indepen- 
dently optionally substituted alkyl, optionally substituted aralkyl, optionally 
substituted aryl, or an optionally substituted heterocyclic group; Q is a metal 
atom having ability to coordinate; q is 2 or 3; and A is optionally substituted 
aryl, an optionally substituted hetero- cyclic group, or Y=CH- (wherein Y is 
optionally substituted aryl or an optionally substituted heterocyclic group). 
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C 4 H 9 


C4H9 


Z l,p = l 


c 1 o 4 


1 


10 6 


C 3 H 7 


H 


C 3 H 7 


H 


Z l,p = l 


c 1 o 4 


1 


10 7 




C 2 H 5 


C 2 H 5 


C 2 H 5 


Z 1, p = 2 


c 1 


1 


10 8 


C 6^1 3 


H 


C qHj 3 


H 


Z l,p=l 


SbF 6 


1 


10 9 




H 


C 6 Hj 3 


H 


Z l,p = l 


c 1 o 4 


1 


110 




C 2 H 5 




C 2H 5 


Z l,p=l 


SbF 6 


1 ! 


111 


C 3 H 7 


C 3H7 


C 3 H 7 


C 3 H 7 


Z Kp = 2 


c 1 o 4 


1 


112 




C 2 H 5 


C 2 H 5 


C 2 H 5 


Z 2 


PF 6 


2 


113 


C 2 H 5 


C 2 H 5 


C 2 H 5 


C 2 H 5 


Z 2 


c 1 o 4 


2 


1 14 


C 3 H 7 


C 3H7 


C 3 H 7 


C 3 H 7 


Z 2 


SbF a 


2 


1 15 


C 3 H 7 


H 


C 3 H 7 


H 


Z 2 


As F 6 


2 


116 


C 4 H 9 


C4H9 


C 4 H 9 


C 4 H 9 


Z 2 


I 


2 


117 


C 6 H X 3 


H 


^6^13 


H 


Z 2 


C 1 Q 4 


2 
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c. T3I#JS 

T3ltJffcJ\ (1) ^*'I4^Ir]±s (2) **fctt#*4*0/<y7-, (3) 
B»l©»#ftJitt©lft±, (4) (5) »»l^b©K«0«tt, 

(6) Urt^yK ^W7*-r S ' Utl^So 

*5«tt;v7^y7 0 yy^J^ffiv>6ri^t, (2) *5£tf 
(3) ©Bfttettutrau ±!BiiS^*m&*fc*HIWfe£4k s io, 

MgF, Si0 2 , TiO, ZnO, TiN, S i N^SrfflV^i $ 
10 kKl&JRSfcf* 2 ^^ #I;U^ Zn, Cu v Ni, Cr, Ge v Se, Au, 

Ag, Aim&ft^&Z.k&tZSo (4) ©BttfctfLTtt, 00 

Al, Au, Ag^ *fc»4^*iRSr^5*«HIWk 

9m* ^v-^siikmm&m^zzbtiS'vZs (5) (e) GBftfc** 

15 T§l#Jf«ffte> ^FtL<f*0. 0 1~3 0/»m, J; 19 0* L < ft 0. 0 5 ~ 

10/jmT'^, 

a. &m&ttm 

20 ¥&mmtf&ff fcttSo ^M^t-Ctt, Au, Ag, Cr, Ni, AK Fe, 
SnOtWbJlS*, SW**5«tt^^Si4©tofe, Au, Ag*5ilfAl^ 

25 0 0 0A«t<, 1 0 0~3, 0 0 0A-Cfc§O^«tl9^LV\ 
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(3) mtm<Ofa±&%n#}tLX®.%£M 0 ^ftbOgftfcftLTte, MIS 

*°y#-/i^-K /^y^x/K t^/vfi^ t^p-^, ill 

vkmMtitntMmm^- k=>- mo*w±, o. o i~3 o ^mt?*>so^ 

0£L<, 0. 0 5~1 0|tm-C*>5O*S«t«J»*U\ fcfcWfcfc^T. WIS 

15 r.t*s-ct5 0 

25 g. £**t* ^*Ji 

2 &owm&*&%x% s*m* r* rot? t> ± < , a-st****** s t > * 
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3, 4-^ Y^S-Z-i/tuzfr^-l, 2 -^^8. 9 5g, 1-7 
^-^-S-ynfcVV-fyyy >--5-^"i/l 2. 7 4 g£^*/— /H 5 Om 
1 (C^Ufc rO^iC, »P^8. 7 2 5t)tl« 

#Uio ^tH^^«bfc„ 7^3 g £*i 3 

Oml^I^Wi, 5 O^T- 5 0$|II1®£ £j»7$> lmo l/ 

/-/k9 0ml, h/V^y4 5m 1 *3<fO*5-^Pn- 1, 3, 3-MMfvV 
-2-^l^y^F!)y9. 30g?rAP^> 1 1 0^T5l$f«SLfco ^tf) 
0 Om 1 *M7Ls 8 0t3TnH#F B TOfr£ltfc^ #Tl±ltl£M 
bfc 0 '&tbtltc®m^ mm^^l 75ml, g^n. 5mK T/V5=* 
AhU^ (a:^7-fe hT-fex-h) 4. 9 7g£flg;U 5 (TCC 2 R#Ma&£ 

r t m J; i 3 . 75 g <d^% i £#7c„ 

7U5?f##f (C 84 H 76 A1C1 3 N 9 0 9 ) : Sf^jfi(%) C 67.81, H 5.08, N 8.47 

HU1it(%) C 67.71, H 4.89, N 8. 46 
*H NMR 8 (CDC 1 3 ) ppm: 0.96 (3H, t, J =7.3 Hz), 1.02 (3H, t, 
J =7.4 Hz), 1.04 (3H, t, J =7.3 Hz), 1.26-1.81 (24H, m), 2.81-3.12 
(6H, m), 3.40 (3H, s), 3.44 (6H, m), 5.63 (2H, m), 5.70 (1H, s), 6.86-6. 
88 (3H, m), 7.02-7.26 (15H, m), 7.83-7.97 (6H, m). 
I R (KBr) cm" 1 : 2958, 1753, 1633, 1081, 794. 

fTV\ 9. 8 4g<©{fc'£^2£#fc 0 
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75*#*f (C 84 H 76 A1C1 3 N 9 0 9 ) : C 67.81, H 5.08, N 8.47 

MttOO C 67.60, H 4.97, N 8.38 
*H NMR 8 (CDClj) ppm: 1.22-1.35 (18H, m), 1.37-1.62 (18H, m), 
3.38 (3H, m), 3.66-3.89 (3H, m), 5.61 (2H, ra), 5.68 (1H, s), 6.85-6.87 
(3H, m), 7.00-7.52 (15H, m), 7.86-7.98 (6H, m). 
IR (KB r ) cm" 1 : 2966, 1764, 1570, 1085, 793. 

1 -y^z=.)V- 3 -7°v \£As \fy V V 5 -*y<D{Xt> *) I- 1 ^/V- 3 
twt°7 /!> 5 -*>%m^Z^\&8sm 1 fclHI«©tifls«:fTV\ 
3. 4 4g©<ffr&fo3«:Wfc, 

7G*#*T (C 89 H 69 A1C1 3 N 9 0 9 ) : SttttOO C 63.67, H 5.34, N 9.68 

HSIftCX) C 63.81, H 5.57, N 9. 46 
IR (KB r ) cm" 1 : 2960, 1763, 1587, 1099, 798. 

3-^^/Hf^yy ^-5-*>S:fflV\ 5-^pp-I, 3, 

y©tt*>9K:i. 3, 3- h 

(C 78 He 6 AlN 9 0 9 ) : Sttfit(%> C 72.04, H 5.12, N 9.69 
USHSOQ C 71.95, H 5.11, N 9.42 
! H NMR 8 (CDC1 3 ) ppm: 1.60 (18H, m), 2.42 (3H, s), 2.52 (3H, s), 
2.64 (3H, s), 3.48 (6H, m), 3.58 (3H, m), 5.65 (2H, m), 5.74 (1H, s), 6. 
97-7.30 (21H, m), 7.82-8.01 (6H, m). 
IR (KB r ) cm" 1 : 2964, 1763, 1601, 1095, 798. 



mm 5 
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1 3 -7°n t°;Vt°7 N / !)y-5 -*y<Dftt> 9 \Z 3 - * 5vW- 1 

- 7 a: =71/ If 7 ✓ U ^~ 5 -*V V > £ fiAftttltttffll 1 t IHHS ©jftflsfcfT V \ 
0. 9 9g^b#«J5«r#fc, 

7G*#*f (C^HesAlCla^Oc,) : aiMK(X) C' 66.74, H 4.52, N 9.98 

MWW) C 65.61, H 4.59, N 9.74 
*H NMR5 (CDC 1 3 ) ppm: 1.64 (18H, m), 2.44 (3H, s), 2.54 (3H, s), 

2.62 (3H, s), 3.42 (6H, m), 3.46 (3H, m),.5.60 (2H, m), 5.69 (1H, s), 6. 
87-6.89 (3H, m), 7.00-7.34 (15H, m), 7.80-7.97 (6H, m). 

IR (KB r ) cm" 1 : 2966, 1763, 1600, 1091, 793. 

\-7=c. ~;v- 3 - 7*P t°;v t" ? y y s y- 5 -*><Dftfr> <9\Ll-t ^-jv- 3 
-y( Vfu ^;VM°yV ])y-5 -*y&m^Z>m-&$9fcM 1 t 
V \ 0 . 7 0 g<D&&m 6 Sr#fc 0 

55*^*r (C 69 He 9 AlCl 3 N 9 0 9 ) : 1H(X) C 63.67, H 5.34, N 9.56 

H*WI(%) C 63.67, H 5.55, N 9.68 
*H NMRS (CDC1 3 ) ppm: 1.24-1.31 (18H, m), 1.57-1.88 (18H, m), 3. 
13 (9H, m), 3.45 (3H, m), 3.74-3.81 (3H, m), 5.71 (2H, m), 6.85-6.87 (3H, 
m), 7.17-7.27 (6H, m). 

IR (KB r ) cm" 1 : 2966, 1763, 1610, 1166, 798. 
%M®\ 7 

5-^pp-I, 3, 3-h^^-2-^fUWyK!)y*!)t5 
-^o^-l, 3, 3- VV *?/\'-2-*'?V>s(y KU >2. 6 5g4rfflV» 

* switmmm 1 1 1 4 . 23 %<oK&m 7 &#fc 0 

TC^If (C^HysAlBrjNgOg) : SIHKQQ C 62.23, H 4.66, N 7.78 

£fflMtt(X) C 62.34, H 4.65, N 7.80 
X H NMR 8 (CDC1 3 ) ppm: 0.94-1.07 (9H, m), 1.56-1.81 (24H, m), 2. 
81-3.12 (6H, m), 3.39-3.43 (9H, m), 5.63-5.70 (3H, m), 6.81-6.83 (3H, m), 
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7.01-7.24 (12H, m), 7.38-7.41 (3H, m), 7.82-7.96 (6H, m). 
IR (KB r ) cm -1 : 2960, 1765, 1603, 1074, 1012. 

mmm 8 

5 1 -7i-/P- 3 tVVt°7 / y V- 5 -*l/<Dftt> 9 \Z 3 1 

£ IBMSIH: u-C> 5.60 g<Dik&m 8 £#fc„ 

5c*^W (C 8I H 6 9A1C1 3 N 9 0 9 ) : gflMKQQ C 65.69, H 4.81, N 8.62 

C 65.97, H 4.71, N 8.35 
10 I R (KB r) cm -1 : 2927, 1763, 1635, 1082, 1009. 

i -7i=/i'- 3 -7°p tr/nf 7 y* y ^- 5 -a-^oftfr o m 3 - ^ 1 

-(4-^^/V7^=^) If y-5-*^3. 7 6g&JSv>3^«ISife0!ll 
15 ilWtmcLT, 5. 9 7g<Dik&M9*mc 0 

7C%ft$f (C 81 H 69 A1C1 3 N 9 0 9 ) : MWsW) C 67.56, H 4.81, N 8.72 

H$Mli(%) C 67.29, H 4.71, N 8.50 
IR (KB r ) cm -1 : 2926, 1763, 1635, 1084, 939. 

20 1 0 

7^^yV)-3-7 P PtVvt°7yy 41g^fflV\ 
1, 3, 3- ^OffcbOfcl, 3, 3-hy 

^/V-2-^f^yK!) f3. 5 9gfcfflV>$£**ttHifi0Jl t Ir1^(C t 
25 T\ 5. 0 9g<D4k&®l 0£#fc o 

%mft$r (C 87 H 84 A1N 9 0 9 ) : MQi) C 73. 24, H 5. 93, N 8.84 

C 73.18, H 5.78, N 8.78 
*H NMR6 (CDCI3) ppm: 0.94-1.04 (9H, m), 1.53-1.78 (24H, m), 2. 
12-2.24 (9H, m), 2.75-3.11 (6H, ra), 3.46 (9H, m), 5.65-5.75 (3H, m), 6.8 
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4-6.86 (3H, m), 6.93-7.05 (9H, m), 7.11-7.15 (3H, m), 7.25-7.31 (3H, ra), 
7.60-7.85 (6H, m). 

IR (KB r ) cm -1 : 2960, 1763, 1635, 1072, 939. 
5 MMM 1 1 

1 - 7^JV- 3 ~7°u tf/V t°y y V y- 5 -*>(Dftt> t) 1 - ( 3 

1 t fflMfc VX, 2 . 8 9 g<Dit&m 1 1 £#fc 0 

(C^AlCljNgO,,) : JBIHtOO C 68.30, H 5.93, N 8.24 
10 C 68.24, H 5.63, N 8.44 

'H NMR5 (CDClj) ppm: 0.94-1.07 (9H, m), 1.39-1.81 (24H, m), 2. 
14-2.25 (9H, m), 2.77-3.11 (6H, m), 3.42-3.45 (9H, m), 5.60-5.70 (3H, m), 
6.84-6.88 (6H, m), 6.99-7.07 (6H, m), 7.23-7.27 (3H, m), 7.59-7.81 (6H, 
ra).. 

15 I R (KB r) cm -1 : 2960, 1763, 1637, 1072, 941. 

mmm 1 2 

1 - 7 rc 3 -7°X3 \?;l> t°y V ]) V- 5 ~^V(D^t> *) \Z- 1 - ( 4 fvV 
■7^^/V)- 3 -7°ntVvtf7 N /y ^-5-^-^5. 4 1 g^ffll^^telli^J 
20 ltlH^UT, 4. 7 5g<Dik&%0l 2%'&tc 0 

jmfttix (C 87 H 81 A1C1 3 N 9 0 9 ) : M«) C 68.30, H 5.34, N 8.24 



*H NMR 8 (CDC1 3 ) ppm:. 0.94-1.06 (9H, ra), 1.42-1.78 (24H, ra), 2. 
21 (9H, s), 2.81-3.11 (6H, m), 3.38-3.44 (9H, m), 5.62-5.69 (3H, m), 6.8 
25 5-7.02 (12H, m), 7.23-7.26 (3H, m), 7.66-7.81 (6H, m). 
IR (KB r ) cm -1 : 2960, 1763, 1635, 1074, 937. 

MMM l 3 



HaiMfiOO C 68.50, H 5.50, N 8. 44 
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5^(il»J 1 t RUSK UT, 2.61 g<D{C&® 1 3 £#fc 0 
%mtt$f (C^AINA) : »ffi(%) C 75.13, H 5.52, N 8.21 

MWM(%) C 75.37, H 5.43, N 7.98 
5 ' X H NMR8 (CDC 1 3 ) ppm: 0.92-1.04 (9H, m), 1.53-1.95 (24H, m), 2. 
80-3.30 (6H, ra), 3.59-3.66 (9H, m), 5.78-5.92 (3H, m), 6.96-7.29 (12H, 
m), 7.37-8.24 (21H, m). 

IR (KB r ) cm -1 : 2960, 1763, 1632, 1074. 

io mnm 1 4 

1 1 mm^ lt, 7 . 33 g<Dfc&m 1 4 zntc* 

%m%%X (C 84 H 72 AlBr 3 Cl 3 N 9 0 9 ) : IWtflO C 58.50, H 4.21, N 7.31 
15 MMiM) C 58.37, H 4.30, N 7.07 

! H NMR5 (CDC 1 3 ) ppm: 0.98-1.03 (9H, m), 1.60-1.77 (24H, ra), 2. 
83-3.09 (6H, m), 3.47 (9H, br s), 5.66-5.71 (3H, m), 6.88-6.93 (3H, m), 
7.14-7.20 (3H, m), 7.27-7.29 (9H, m), 7.78-7.83 (6H, m). 
IR (KB r ) cm -1 : 2929, 1765, 1070. 

20 

mmm 1 5 

1 -y^=.;v- 3 --fn t'/uvy^/yy- 5 -*y<Dftt>*) \z. 1 - 

7x=;l/) - 3 - T'P k>t°7 ^ D y- 5 - tV 5 . 8 4g£fflV\ 

1, 3, 3 - M) /w- 2 f vw y h*y y WD 1 1 , 3, 3 -bU 

25 2-^1^—4, 5-' OV^yh*]) y4. 1 8g&m^Z&JH't9Qfo 

m 1 1 mmx. u-t, 5.48 %<D\v&m 1 5 

Tcm^lff (C 98 H 81 AlBr 3 N 9 0 9 ) : SMMIOO C 65; 09, H 4.61, N 7.12 

H$Htt(%) C 64.95, H 4.68, N 6.89 
X H NMRS (CDC1 3 ) p p m : 0. 96-1. 07 (9H, m), 1.48-1.93 (24H, m), 2. 



WO 02/50190 



35 



PCT/JP01/11116 



87-3.03 (6H, m), 3.61-3.72 (9H, ra), 5.90-5.97 (3H, m), 7.15-7.29 (9H, ra), 
7.31-7.47 (6H, m), 7.58-7.68 (3H, m), 7.81-8.05 (12H, m). 
I R (KB r) cm -1 : 2929, 1763. 

5 MMW 1 6 

3, 3-b^f/V-2-^fUWVK!Jy©|^^a, 3, 3-MM^- 

jv-i-t^vy-^s-^y^/yyw v±. 6 OgZm^UftltmMmi 
10 tmmzLXs 8. 1 4g<Dik£Ml 6£#fc„ 

Jtmftffi (C 96 H 81 A1C1 3 N 9 0 9 ) : WMSL<$) C 70.39, H 4.98, N 7.70 

MWM(%) C 69.99, H 5.04,. N 7.48 

l H NMR5 (CDC 1 3 ) ppm: 0.96-1.07 (9H, m), 1.51-1.94 (24H, m), 2. 

86-3.23 (6H, m), 3.61-3.71 (9H, m), 5.88-5.97 (3H, ra), 7.00-7.14 (6H, m), 
15 7.20-7.33 (3H, m), 7.40-8.12 (21H, m). 

IR (KB r ) cm" 1 : 2931, 1763, 947. 

mmm 1 7 

1 -7^=./p-3-7°vt°/ut°7>rv y~5--*y<D\XK>«)\z.i, 3-i?7i 

20 ^t'7i/yy-5-^yi5. 3 6g£fflV^Wtefl»Jl tWIfflZ'LX, 
14.2 2gCD^#5l 7&#fc 0 

*H NMR5 (CD C 1 3 ) ppm: 1.57 (18H, br s), 3.40 (9H, br s), 5.70 
(3H, m), 6.80-6.87 (3H, ra), 7.00-7.52 (27H, m), 7.65-7.80 (3H, m), 7.99- 
8.10 (6H, m). 

25 

mmm 1 8 

1 - 7 ^;V- 3 - 7°v MA>W? y yy-5 ->fy<Dftfr> (9 3 - ( 4 h * 
*>7x.=./V)-Z-7^^/VK°7^y y- 5 -sty I 3. 3 lg?rffl^5^tt|| 

mm 1 1 mrniz. u-c, 7 . 30 z<»\\&m 1 8 £#/t 0 
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l ti NMR5 (CDCI3) ppm: 1.58 (18H, br s), 3.39-3.68 (18H, m), 5.6 

8 (3H, m), 6.57-6.86 (9H, m), 7.14-7.27 (9H, m), 7.34-7.45 (6H, m), 7.52 
-7.70 (6H, m), 7.87-7.90 (6H, m). 

mrnm 1 9 

1 t fflMfc b-C, 7 . 7 2 %(D\Y&m 1 9 %mc 0 

7G?ff##f (CAAlCleNgOg) : Sffi8Kit(%) C 63.40, H 4.56, N 7.92 

MMiM) C 63.73, H 4.77, N 7.77 
*H NMR 8 (CDC 1 3 ) ppm: 0.96-1.06 (9H, ra), 1.60-1.78 (24H, m), 2. 

81-3.10 (6H, m), 3.47 (9H, br s), 5.65-5.72 (3H, m), 6.88-6.92 (3H, m), 

7.04-7.06 (3H, m), 7.12-7.17 (6H, m), 7.26-7.29 (3H, m), 7.82-7.90 (6H, 
m). 

IR (KB r ) cm -1 : 2962, 1763, 1570, 1074. 

rnmm 2 0 

1 -7xr.;V- 3 -7°P fcVVfc°7 V ]) 5 -*^<DiXfrlQ \Z. 1 - ( P d 
3 -7"n tVVt°7 V y X- 5-^-^9. 4 7g^V>5^l4»J 
1 £ Hafllfc LT, 7. 7 2 g<D\\&m 2 0 £#fc 0 

7nl{t##T (Cg^AlCleNgOs,) : »{it(%) C 63.40, H 4.56, N 7.92 

H$Hii(%) C 63.73, H 4.62, N 7.82 
*H NMR 6 (CDC 1 3 ) ppm: 0.95-1.05 (9H, m), 1.55-1.78 (24H, m), 2. 
73-3.07 (6H, m), 3.48-3.62 (9H, m), 5.64-5.73 (3H, m), 6.89-6.91 (3H, m), 

7.00-7.19 (9H, m), 7.26-7.28 (3H, m), 7.76-8.10 (6H, m). 

IR (KB r ) cm" 1 : . 2962, 1763, 1599, 1074. 

MMM 2 1 
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3- h V y;viru^^;v\fy^)) V-5-ty9. 1 2gSr/BV\ 

i, 3, s-ni^^-a-^W'fyKy^^Din, 3, z-hv 

Wit VX , 3 . 87 g(Di£&m 2 1 £#fc 0 

tg^^-W (C^AlFAOg) : Wit(%) C 67.04, H 3.94, N 7.82 

MBM(%) C 67.09, H 3.98, N 7.79 

X H NMR3 (CDC l s ) ppm: 1.63-2.14 (18H, m), 3.66-3.77 (9H, m), 5. 
56-6.15 (3H, m), 6.93-7.31 (12H, m), 7.36-7.73 (9H, ra), 7.80-8.39 (12H, 
m). 

IR (KB r ) cm -1 : 2936, 1772, 991. 

mmm 2 2 

1-71 =-;v- tr/v t°7 y y 5 -^-y ©tt*> uici-(3-^pp 

1, 3, 3- hy^^V-2-^^^W>'Ky>'Wft^i9(Cl, 3, 3-hy 
* s 5-/V-2-t<3-Vl/-4, 5— <y^/-r^Fy >-4. 0 2g£ffi^5 WteJlifc 
WI^IrI^L-C, 7. 5 6 gtfHfr^l 2 2 £#fc 0 
7C^^#f (C^AlClaNA) : 3WMft(%) C 70.39, H 4.98, N 7.70 

MMM(%) C 70.11, H 5.03, N 7.55 
*H NMR 5 (CDC 1 3 ) ppm: 0.94-1.05 (9H, m), 1.47-2.00 (24H, m), 2. 
78-3.36 (6H, m), 3.60-3.66 (9H, m), 5.82-5.94 (3H, ra), 6.96-7.12 (6H, m), 

7.18-7.31 (3H, m), 7.39-7.67 (6H, m), 7.79-8.40 (15H, m). 

IR (KB r ) cm -1 : 2929, 1763, 945. 

mmm 2 3 

1 -7^=/W-3-7°n tVVfc^^/y >--5-^-^{^b<9^1-(3-7/V^- 
t3 7^c=/V)-3-7 P o tVH^y^y ^-5-^-^5. 2 8gSrffiV\ 5-^PP 
-1, 3, 3- h ycDftb^fcll, 3, 3~h 

y ^^/V-2-^^1^^-4, 5-^^y^^Ky V4. 6 2g£J^S£W«^l 
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Mm 1 t W$kK UT, 8 . 9 4 g<D{k&W 2 3 £#fc 0 
%m^m (C 96 H 81 A1F 3 N 9 0 9 ) : SIMtW C 72.58, H 5.14, N 7.93 

MWM(%) C 72.30, H 5.32, N 7.65 
*H MR 8 (CDC 1 8 ) Ppm: 0.94-1.06 (9H, m), 1.56-1.92 (24H, m), 2. 

86- 3.26 (6H, m), 3,60-3.69 (9H, m), 5.84-5.95 (3H, m), 6.72-6.89 (6H, m), 
7.20-7.33 (3H, m), 7.42-7.71 (9H, m), 7.79-8.13 (12H, m). 

IR (KB r ) cm" 1 : 2931, 1734, 949. 

mmm 2 4 

1-7 3 -7°n f/Hf^/y ^- 5 -^-^cd^«3 ^ 1 -{A-yjvir 
P7i - 3 - 7° P tTA' t°7 9 y V- 5 - ^* V 5 . 2 8 g&ffil *S VkmtMM 
m 1 £ HMIHC LT\ 11. 3 5 gOft&m 2 4 £#fc 0 
5n*^*f {CjyOFfilWV : SMIt (JO C 65.43, H 4.71, N 8.18 

H$Jltt(%) C 65.28, H 4.62, N 8.00 
*H NMR5 (CDC 1 3 ) ppm: 0.96-1.06 (9H, m), 1.60-1.80 (24H, m), 2. 
82-3.11 (6H, m), 3.47 (9H, br s), 5.64-5.72 (3H, m), 6.75-6.92 (9H, m), 
7.07-7.17 (3H, m), 7.25-7.28 (3H, m), 7.80-7.92 (6H, m). 
IR (KB r ) cm -1 : 2962, 1765, 1579, 1074. 

mmm 25. 

l-y^—fr- 3 --fn h'/Vt'yZ !)y-5 -^VcPftfc? 9 K 3 -7°p fcW- 
l-(4-h V y;v^-n^f-;vy^=-;v) \fy-/D 1 6g£JBl^5 

m-tsmnmitmn^x^ 4. 4 4g<^b^2 5&#fc 0 

7C*^W (C 87 H 72 A1C1 3 F 9 N 9 0 9 ) : SIMKOO C 61.76, H 4.29, N 7.45 

mmm%) c 61.51, h 4.42, n 7.20 

l ti miiR 8 (CDC 1 3 ) ppm: 0.92-1.03 (9H, ra), 1.58-1.74 (24H, m), 2. 

87- 3.08 (6H, m), 3.45-3.49 (9H, m), 5.69 (3H, m), 6.90-6.95 (3H, m), 7.2 
0-7.47 (12H, m), 8.08 (6H, m). 

IR (KB r ) cm" 1 : 2962, 1765, 1551, 1065. 
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mmm 26 

1 -7i=/V- 3 -7°n tVwt'y ;/y Is- 5 -*ls<Dftt>*)\Z. 1-(4-^bp 
7x=;V)-3-^W7yy^-5-ty8. 3 5g£fflV\ 5-^Pn-l, 
5 3, 3-h!J^f/l'-2-^f^VK!;^i?!)|:i ) 3, 3-hy^ 

/v-2-^fi/y-4, 5-^y/^vK!)y6. 6 4g&fflv^WteHSfe0!li 
tHI»^UT, 9. 5 lgtf>fb#fe2 6&#fc 0 

7G*##f (CgoH^lClaN^) : gMMOO C 69.56, H 4.48, N 8.11 

XSHttf) C 69.65, H 4.40, N 8.27 
10 'H NMRfi (CDC1 3 ) ppm: 1.48-1.82 (18H, m), 2.49-2.71 (9H, m), 3. 
60-3.69 (9H, m), 5.62-5.91 (3H, ra), 7.00-7.48 (18H, m), 7.58-8.08 (12H, 
m). 

IR (KB r ) cm -1 : 2929, 1732, 945. 

15 %W§\ 2 7 

1 -7x.=.)V-Z-'?v\?;\>\fj9y is- 5-*^©ftfc»)|Cl -(4-7/M- 
p 7^~/V)- 3 -ff-ivejyy ls-5-*lsl l. 5 3gMV\ 
-1, 3, 3- b yt'F/l'- 2- t^lslsjlsFVlSiD ftfrVKl, 3, 3-h 

y /f/v-2-^fi/y-4, y 7. o 8g£JBv>5SJW3:|| 

20 1 £ LT„ 11. 0 0 g<Dft&m 2 7 &#fc 0 

7C*^|Ff ((W^lCl^AOb) = C 71.85, H 4.62, N 8.38 

$8HKQ0 C 71.92, H 4.94, N 8.10 

*H NMR8 (CDCI3) ppm: 1.65-1.92 (18H, m), 2.50-2.78 (9H, m), 3. 

62-3.70 (9H, m), 5.84-5.94 (3H, m), 6.75-6.91 (6H, m), 7.23-7.33 (3H, m), 
25 7.40-7.67 (6H, m), 7.82-8.10 (15H, m). 

IR (KB r ) cm -1 : 2929, 1736, 945. 

MMW 2 8 

1 - 3 -7°n fc7Hf 71/ V>-5 -irls<D\\t> QK3 -7°n fc°/W- 
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1 — (4- b y ytvjrxit^jvy^-jv)^?^!) y- 5-Jr s s2. 1 6gSrffiv\ 
3, 3 - hV t ^tV- 2 <f-VV4 V K V ><Dftt> *) 1 , 
3, 3- hD *^-2-*3 L uy-4, l/l. 2 9g£riBl^ 

tmmzLXs 1. 2 2g©^«j2 8*#fc. 

5n*^-*f (C 9B H 81 A1F 9 N 9 0 B ) : 3tttt0f) C 68.39, H 4.70, N 7.25 

£fflltt(X) C 68.68, H 4.89, N 7.05 
*H NMR 5 (CDC 1 3 ) ppm: 0.95-1.08 (9H, m), 1.44-1.93 (24H, m), 2. 
89-3.30 (6H, m), 3.63-3.72 (9H, m), 5.88-6.00 (3H, m), 7.20-7.52 (15H, 
m), 7.61-8.30 (15H, m). 
IR (KB r ) cm -1 : 2931, 1765, 947. 

mmm 2 9 

H»!):U'*3^t, 5-^pp-i, 3, 3- hV *?-/i>-2-*3-yyjy 
Ky y<Dttt>y\z5-t h**s-i, 3, 3-MJ.^^-2-^fvw^K 

»yi. 0 2g&m^Z>&ftft£X6Ml tfflfflZLX, 1. 7 0gtfHfr£^)2 9£ 

55*^*f (C 87 H M A1N 9 0 12 ) : SIMtGO C 70.86, H 5.74, N 8.55 

gfflltttt) C 70.67, H 5.89, N 8.54 
X H NMR 5 (CDC 1 3 ) ppm: 1. 02 (9H, m), 1.24-1.76 (24H, m), 2.80-3. 
12 (6H, m), 3.44-3.48 (9H, m), 3.67 (9H, m), 5.65 (3H, m), 6.57-6.90 (9H, 

m), 6.98-7.01 (3H, m), 7.10-7.18 (6H, m), 7.84-8.00 (6H, m). 

IR (KB r ) cm -1 : 2958, 1763, 1016. 

mm so • 

i 3 -7°p tvwt'^/y y- 5 -Jry<D\\t> <o id 

3 - b ]) y/VJru * ✓ V y- 5 18. 25 g^ffll^J^^l 

0Jl£liWcLT, 4. 0 4g©flS^*3 0<H#fc o 

l ti NMR 5 (CDC 1 3 ) ppm: 1.19-1.77 (18H, m), 3.47-3.61 (9H, m), 5. 
52-6.00 (3H, m), 6.84-7.43 (18H, m), 7.52-8.18 (6H, m). 
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mm 3 1 

;Hf7/!Jy-5-tyil. 8 0g&fljl\ 5-^PP-l, 3, 3 - M> * 

f^-2-^fi/^yK!Jy(Oftfc5ia ) 3, 3- MM^vv-2-^ix 
y-4, 5-^y^4yh*yyi s. 2 5g%m^?>ut\-i±Mi&mi tmnfcLx, 

13.6 5gtf>ft^3 l£#fc 0 

1 H. NMR6 (CDCI3) ppm: 1.78-1.98 (18H, m), 2.54-2.67 (9H, m), 3. 
33-3. 41 (9H, m), 3.56-3.63 (9H, m), 5.80 (3H, m), 7.28 (3H, m), 7.44 (3H, 
m), 7.63 (3H, m), 7.84-7.96 (9H, ra). 

mmms2 

5-^pp-i, 3, 3-hjj ^^u-2-^f-^y^yrvy<Dixt> l o^3, 

3-^f/V-2-^fl/WyK!i>'l. 7 2g£JSV^Wf2|l;!&0U tm 
UK L-T, 2.46 g<Dik&m 3 2 £#fc 0 

TG^flf (C 81 H 72 A1N 9 0 9 ) : C 72.47, H 5.41, N 9.39 

C 72.77, H 5.42, N 9.26 
[ H NMR6 (CDC1 3 ) ppm: 0.88-1.11 (9H, m), 1.24-1.55 (18H, m), 1. 
57-1.83 (6H, m), 2.53-3.07 (6H, m), 5.21-5.65 (3H, m), 6.78-7.37 (21H, 
m), 7.57-8.04 (6H, m), 11.5-12.81 (3H, m). 
IR (KB r ) cm -1 : 2962, 1770, 1013. 

1 3 --fxi t:VVt 0 7 N / yy-5 -$-y<Dttt><QK 1 -7x.^As- 

3- h V -7/Virx2^^-jv\fy^/}} V- 5-3-yi 8. 2 5g?rfflV\ 
-1, 3, 3- hP^f;v-2-^f i/W^Ky y<Dftb<9fc:5-^ h^riX- 
1, 3, 3-h!)^f/V-2->fl^WyK!)y9. 7 1 g£/BV^ 

mm t mmfc l-c, 13. 19 g<D\Y&m 3 3 

*H NMR5 (CDCI3) ppm: 1.24-1.79 (18H, ra), 3.50-3.69 (9H, m), 3. 
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75-3.88 (9H, m), 5.48-5.98 (3H, m), 6.49-7.29 (18H, ra), 7.71-8.15 (6H, 
ra). 

mmm3 4 

5 1 -7i^- 3 --fxx M°;VM°y / V V- 5 -JrXD\Xt) *) \Z. 1 

3- MJ ^/V^-p^^fy/y y-5-tVl 8. 2 5g£rffll\ 

-l, 3, 3-hV /^-2-^^uy^(yV])y(Di^t> 1 0K5-^^v-i, 

3, 3, 5-f ^7^f/V-2-^fl/WyKPV9, 2 0 gfcfflV^Wte 
H»J1 £ PTOc LT, 11. 7 9 g<Di\&m 3 4 £#fc„ 
10 'H NMR5 (CDC1 3 ) ppm: 1.25-1.79 (18H, ra), 2.18-2.45 (9H, m), 3. 
50-3.64 (9H, m), 5.53-6.01 (3H, m), 6.62-7.30 (18H, m), 7.69-8.11 (6H, 
m). 

mmm 3 5 

3- h U 7y^P ^ f/l/ 1"7 / y ^- 5 - 1 8. 2 5g^ffil\ 

-1, 3, 3-M)^f;v-2-^fVWyKyy©^!3(a-^f^-2 

-^^•l^W^KU ^-3-^tf"n^i3^f-^l 0. 0 9g&ffl^5JW& 

1 1 mm\z. ur, 12. 34 gtDit&yo 3 5 

20 7G^f##f (CAsAlFgNA) : ®§raffi(%) C 66.03, H 4.39, N 7.97 

C 65.81, H 4.46, N 7.87 

*H NMR 8 (CDC 1 3 ) ppm: 1.35-1.59 (6H, m), 1. 68-2.17 (24H, m), 3. 

84 (9H, m), 5.59-5.92 (3H, m), 7.09 (9H, m), 7.26-7.46 (9H, m), 7.85-8.0. 
0 (9H, m). 

25 IR (KB r ) cm -1 : 2936, 1771, 987. 

m mm 3 6 

5-^Pt3-l, 3, 3-H)^f/l'-2-^l/Wy K !J ^tf>ft:b 9 f£ 5 , 
7-^Od-l, 3, 3-hV t^-2-*<?vys{yh*})y0. 5 6g^ 
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m^switmrnm 1 1 mmiz t-c, o . 70 %<o\\&m 3 6 

Tm^m (C8 4 H 72 A1C1 6 N 9 0 9 ) : SIHIOO C 63.40, H 4.56, N 7.92 

HSlHfiW) C 63.18, H 4.46, N 7.82 
*H NMR5 (CDC1 3 ) ppm: 0.94-1.08 (9H, m), 1.35-1.82 (24H, ra), 2. 
81-3.13 (6H, m), 3.80 (9H, m), 5.64-5.72 (3H, m), 6.87-7.24 (15H, m), 7. 
79-7.95 (6H, m). 

IR (KB r ) cm -1 : 2960, 1765, 1070. 

b. y vMk&®<Dm>&mm 
mmm 3 7 

mmm 1 ~ 3 6 -?%hMz.\Y&m<o? * » ( * ma 

MMM 3 8 

tvvv M\&m «k&m 1 b ~ 6 b ) (Dtvv */v&mm<Dm*wu$i& ( 1 m 
% 5 tc^i- 0 
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*4 x*7»9J*{b^<D&m&»£TMMWL& 
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^max 

(nm) 


log £ 
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MSI 
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log £ 
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mm 


X = & 5 0 nm 


1=660 nm 


n 


k 


n 


k 
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d [OD] /d t=k [OD] 

[od] :x?Tvv$j»<k&vomm<Dyt¥m& 

Jt«3 

w&mi h , 2 b> 4 b ) <Dmm<Dft£immfem%w£vtc 0 
8 t^-r 0 





%£im%fe$k!t : k 0 /k 
k 0 'ft 
k 




7. 2 


2 b /2 


6. 5 


4 b /4 


5. 8 



mmm4 1 

flKSScS 1, 7 5 OA, 0. 3 8 it m, h 9 y * ^yf 0 . 7 4 m mOlrt 

goo Avmm&mm ufc 
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mfitctftf&mmm^ %m&.& 6 5 8 nm, 1.0* m<o^mw^ 

—?%*m^\ h^y^y^Uft^feEFMfi^ 0i3t3. 5m/#) SrfBSiU 
3§«;ft6 5 8 nmO^#:i/-1f(D3i^ (#£^!7-0. 7mW) -Cff£L 

lHJfefM 2~4 6 

MM 4 1 Kl&V ^*C> •fk'n-fe 1 <Di\t> K) Wt-u-ty) 2 ^ 3, 4, 5£fctt6<lrJS 



%9 msmffintewm 
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mm ; s*jti 0/3) k<Dm&y9%m^xyt%&mmfo&Mj&i<tco 

<D®ftm*mmLtz- 0 wmsm#*^ uro^^tc 0 
?mmmmm= i d / 1 0 x i o o (%) 

I 0 :»SI©M 

HMJ4 8~5 0 

&Ji$ftt:N o . 3 <Dftt> V K^mW 5 J^fc'g-fcN o . 1 0 4 (* 3 #1) 

(nasffii 4 8) v \ $ b wk-a^ i i ^m^i^n 0 .3i <Dm&m<Dfct> k> 

l«2^imNo,12 ($2#]$) k(n>m&m (H»J4 9) £fcte 

ft^2^ti7?«^iNo.ii3 i3#i) mfcm 
i o i^-To 
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m * <o is m 

i. -ma, (i) : 




io *sr*i-)Sr*i-. ] t?«sn*AJMW«»^ufc^^T y y v&oc&m. 

2. Y=CH-^-M (II) : 
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fc**ry y 

8. *s^b»js:^^r y y ^a^^^l5~4 ow/o^-rsi^ 

«MUM>JBJf¥nj&Sl. 5^n^3. 0 fflftffftktfO. 0 2^k^0. 

3 T*fc sw^otsis 5 ~ 8 v ^tofcieitoateiEiwtfti 

1 0 . iS£fiLh© h 9 y ^ fyf# o . 7 ~ 0 . 8 /z m<£>i£HK:fc 9 % *f ils^^Ml 
ft-CO. 1 8~0. 4 0 tim<D&mtebZft&<D&m5~9\,^tlMz.tEM(Dffi5, 

1 1. ffBM&ftftftS 6 0 0~7 0 0nm©|5H^fc6W^iSH5~l 0^ 

12. ^ P P ^/VA^(DTOX^iJ^$tlfc^®Wft^ 550~600n 

m©ttfflfcS>9, ttft*KiR8t£li:*5tt5 logs ( £ fi, ^5 
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